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This invention relates to power units, and 
while we have in the present instance shown 
the same as embodied in an outboard power 
init or motor for marine use, it is to be under 

5 stood that it is not limited in its useful ap 
plication to this particular purpose. Forin 
stance, it may be embodied in the form of an 
inboard motor, and is also adapted for use 
in connection with the operation of various 
novable or transporting machines, such as 
airplanes, automobiles, and the like, and may 
also be advantageously employed in connec 
tion with the operation of stationary ma 
chinery. 

Predicating the present description, there 
fore, upon the particular embodiment of the 
invention herein described by way of example 
or illustration, it is our purpose to provide a 
motor unit operable to propel a boat, either 
ahead or astern, without requiring reversal 
of the engine, and further operable to run idle 
or without transmitting motion to the pro 
peller, if and when desired. 

- A further object of the invention is to pro 
25 vide for the cooling of the lubricant, such as 

oil, used in lubricating the hydrocarbon en 
gine part of the power unit, and this, in the 
case of the outboard motor, is accomplished 
by so locating the reservoir for the lubricant 

30 that it will be positioned below the waterline, 
and therefore will be kept cool by the sur 
rounding water. - 

Å mother object of the invention is the pro 
vision of a novel form of mechanically op 
erated lubricant-circulating system for forc 
ing the lubricant from its reservoir to the 
engine bearings of the power unit and per 
hitting the return of the lubricant from such 
engine bearings to the reservoir. 
À further object of the invention, particu 

larly applicable to a marine power unit, is the 
provision of an engine cranking device which 
also functions as a tiller. 
A further object of the invention is the 

rovision, in the case of an outboard motor, 
of a novel means operating automatically in 
conjunction with a reversing mechanism to 
prevent rearward swinging of the propeller 
away from the stern of the boat when the 

O 
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reversing mechanism is adjusted to propel 
the boat astern. 

. Another object of the invention is the pro 
vision, in a power unit, of a two-cycle multi 
cylinder hydrocarbon engine-of the crankless is 
type having a series of working cylinders and 
pistons, together with a series of step cylin 
ders and pistons, arranged or grouped around 
the engine shaft in the same plane, with com 
municating ports so located and arranged 60 
that intercommunication is effected between 
opposite (as contradistinguished from ad 
jacent) working and step cylinders of the 
series, so that the combustible mixture is ini 
tially drawn or sucked into a step cylinder 65 
and subsequently forced into the oppositely 
disposed working cylinder, and vice versa. 
By this arrangement we not only provide a 
compact, efficient arrangement, but in a two 
cycle engine, we eliminate all crankcase com- 70 
pression, and are thus enabled to avail our 
selves of the advantages of a crankless engine 
wherein the shaft receives its motion through 
a wobble plate driven by the pistons. 

Furthermore, with such an arrangement 75 
the liability of the lubricating oil being di 
luted by the combustion mixture or the com 
ponents thereof, is avoided. 
A further object of the invention is the 

provision of an outboard motor wherein a 80 
mutation or wobble plate mechanism is sub 
stituted for the usual crank shaft as a means 
for converting reciprocating motion on the 
part of the engine pistons into rotary mo 
tion which is transmitted to a drive shaft. 85 
A further object of the invention is the 

provision in an outboard motor of an exter 
inal casing for the working parts arranged 
therein; the casing sections and working 
parts being so constructed as to afford ready 90 
access to any desired part or parts for the 
purposes of inspection, removal or adjust 
ment upon detachment of the casing section 
or sections which cover the said part or parts. 
With the above recited objects and others 95 

of a similar nature in view, our invention 
consists in the construction, combination and 
arrangement of parts set forth in and falling 
within the scope of the appended claims. 
In the accompanying drawings wherein 



we have shown our invention by way of ex 
emplification, as embodied in an outboard 
motor unit, Fig.1 is a view partly in vertical section 
and partly in elevation of an outboard motor 
unit embodying our invention; 
Fig.2 is an enlarged vertical view, partly 

in section and party in elevation, showing 
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the propeller and certain associated parts, and illustrating the propeller reversing 
mechanism and the lubricating and cooling 
devices; 8 

Fig. 3 is a horizontal sectional view taken 
on line 3-3 of Fig. 2 looking in the direc 
tion of the arrows, and showing the mecha 
nism for longitudinally shifting the pro 
peller shaft to reverse, idle or go ahead; 

Fig. 4 is a vertical sectional view taken through the two-cycle wobble plate engine 
employed in connection with the unit; 

ig. 5 is a horizontal sectional view taken 
online 5-5 of Fig.1; 

Fig. 6 is a similar view taken on line 6-6 
of ? 1, looking in the direction of the 
arrows; 

Fig. 7 is a horizontal cross-sectional view 
taken on line 7-7 of Fig. 1; 

Fig. 8 is a horizontal sectional view taken 
on line 8-8 of Fig. 4, looking in the direc 
tion of the arrows; 

Fig. 9 is a vertical sectional view taken 
through the two-cycle engine of the unit; 

Fig. 10 is a cross-sectional view taken on 
line 10-10 of Fig. 9, looking in the direc 
tion of the arrows; w 

Fig.11 is a similar view taken on line ill 
11 of Fig. 9; 

Fig. 12 is a detail view partly in section 
of a portion of the yoke stem arrangement 
for operating the propeller clutch; 
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straight shaft receivi rotary motion 
through a wobble plate driven by recipro 
cating pistons. The engine embraces also a 
series of working cylinders and pistons to 
gether with a series of step cylinders and 
pistons arranged or grou about the en 
gine shaft in the same plane therewith, as 
distinguished from the usual radial arrange 
ment, the engi 
ports solocated and arranged that intercom. 
munication is effected between opposite (as distinguished from the adjacent) working 
and step cylinders of the series, so that the 
combustible mixture is initially drawn or 
sucked into a step cylinder and subsequently 
forced into the oppositely disposed working 
cylinder, and vice versa. By this construc 
tion there is provided not only a compact, 
efficient arrangement, but in a two-cycle en 
gine all crankcase compression is eliminated 
and all the advantages of the crankless en 
gine ar available, including the avoidance of 
dilution of the lubricating oil by the combus 
tible mixture. 

A description of the engine 
Referring now to the drawings in detail 

and particularly to Figs. 1, 4 and 9, A indi 
cates a metallic liquid-tight engine casing. 
made up, in the present instance, of three sec 
tions, the upper section a, the middle sec 
tion a, and the lower section a. These sec 
tions are preferably formed of castings ar 
ranged end to end and detachably connected 
so that when need be ready access may be 

The nu- : had to the interior of the casing. 
meral 1 designates the engine shaft which is 
mounted in anti-friction or ball bearings 

e having communicating 
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2-2 housed in the middle section of the cas 
ing, the upper end of the shaft resting in the 

Fig. 13 is a detail perspective view of the 'sleeve bearing 3, while the lower end of the 
stern bracket for mounting or clamping the 
outboard motor to the stern of the boat; 

Fig. 14 is a perspective view of the tilting 
bracket in which the outboard motor is hung 
and revolved; 

Fig. 15 is a detail perspective view of the 
locking arrangement of the tilting mecha 
nism which is located at the foot block of the 
swinging bracket of such tilting mechanism. 
The assemblage embodies 
1. A novel construction of engine. 
2. A novel system of engine lubrication. 
3. A novel starting mechanism for the en 

gine usable as a steering device. 
4. A novel driving, idling and reversing 

mechanism for the driven device, i.e., a pro 
peller. 

5. A non-tilting mechanism locking on the 
reverse. 

The engine 
The present engine is in the nature of a 

two-cycle multi-cylinder hydrocarbon en 
gine of the crankless type, in that it has a 

shaft is extended through the bottom section 
of the casing and socketed as at 4 to receive 
the end of a driven shaft 8 through which 
the power is to be transmitted. The central 
section of the power shaft 1 is enlarged and 
tapered as at 5, and on this section of the 
shaft is mounted the hollow wobble plate 
indicated as an entirety by the letter W, one 
end of the hub 6 of the wobble plate abutting 
against the side of the adjacent roller bear 
ing 2, while at the opposite end of the hub 
is the lock nut 7 for holding the wobble plate 
in proper position. As will be noted by ref 
erence to Fig. 4, the wobble plate is hollow 
or formed with a chamber 8, the periphery 
of the wobble plate being shouldered or 
stepped as at 9 to receive and fit the two-part 
casing ring 10. It will be noted that the 
wobble plate itself is, in the present instance, 
made of two circular flanged parts or disks 
W’ and W threaded together as at 11. 
Bolted to the ring casing 10 at diametrically 
opposite points thereof are the two angular 
brackets 12 carrying the trunnion pins 13 
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which extend radially with respect to the 
wobble plate. On each of these trunnion 
pins is loosely seated a trunnion block 14 
held against endwise displacement by means 
of cross pin 15 and the washer 16. Each 
block 14 slides between and is guided by the 
spaced parallel side walls 17 projecting in 
ward of the casing from the curved plate 18, 
as shown in Figs. 4 and 8. By this arrange 
ment it will be noted that as the wobble plate 
revolves from right to left or from one angle 
to another with respect to the shaft 1 the 
blocks 14 will slide in an arc between their 
guide plates, and, at the same time, the trun 
nions loosely fitting the bores of such blocks 
will prevent the turning or displacement of 
the ring casing and consequently hold the 
same in proper position for piston operation, 
as hereinafter described. 
The engine, which is of the two-cycle type, 

is provided with an even number of pistons and cylinders-that is, four, as working cyl 
inders 19, located adjacent the top of the 
engine, and four step cylinders 20, arranged 
below and in alignment with the working 
cylinders. Within each of the working cyl 
inders there reciprocates a working piston 
21 and within each of the step cylinders there reciprocates a step piston 22-each working 
piston being connected, as by threads, with the aligning or corresponding step piston. 
Each step piston 22 is formed with a yoke 28, the upper portion of each yoke having a cy 
lindrical extension 24, into which is thread 
ed an adjustable nut 25. This nut 25 has seat 
ed therein the shouldered socket 26, the con 
caye face 27 of which forms a bearing for the adjacent ball b of the piston ring casing. 
It will be observed that there are four of 
these balls formed with or mounted on the ring casing in any desired way. Likewise, 
at the opposite or lower end of each yoke 
there is threaded a nut 28 also carrying a 
socket 29 with its concave face bearing against 
the opposite side of ball b. The nuts 25 
and 28 can of course be adjusted to increase or 
decrease the bearing against the confined ball 
b, as for example, in taking up wear or for 
other purposes, while the ball is free to turn 
in the manner of a ball and socket against 
the concave face of the confining sockets. 

It will be noted that upon the ring casing 
of the wobble plate there are four of these 
balls b, each ball being formed of two semi 
spherical sections bolted or otherwise suit 
ably secured together. 
When the engine is in operation, as herein 

after described, the reciprocation of the pis:- 
tons will, through the ball and socket con 
nections with the ring plate, impart a rotary 
wobbling motion to the wobble plate and a 
rotary motion to the engine shaft. 
Fuel supplied for the engine-The fuel, 

in the present instance, the usual combustible 
mixture of gasoline and air, is mixed in any 

3 
suitable form of carburetor C (Fig.1). Now referring to Fig. 9 for example, it will be 
noted that the step piston and its compan 
ion Working piston at the right-hand side of 
Fig. 9 are in their lowermost positions. The 
movement of such step piston to its lower 
most position creates a vacuum in the step 
cylinder 20, and as the step piston moves be 
low the passage 30 leading from the carbu 
retor, it opens the port 31 forming communi 
cation between the carburetor passage 30 and the engine cylinder, and thereupon the fuel 
ol' gas will pass into the step cylinder 20. As 
the step pision 22, now in its lowermost posi 
tion, starts on the upstroke it compresses the 
fuel in the step cylinder 20 and forces the 
latter through the channel 32 and inlet port 38, into the oppositely disposed working cyl 
inder shown at the left-hand side of Fig. 9. 
At this time, of course, the Working piston 21 in such oppositely disposed working cyl 
inder has moved downwardly a sufficient dis 
tance to uncover there ports 33, and the in 
rushing combustion charge striking the de 
flector 21 of the working piston 21 is deflected 
upward into the firing head of the cylinder. 
On the return or upward stroke of the work 
ing piston this freshly admitted charge is 
compressed and fired in the usual manner, as 
by an ignition device indicated at S, or by 
heat of compression. This will, of course, 
again drive the working piston downward 
the length of its stroke, and just before reach 
ing the inlet port 33, the exhaust ports 34 
in the working cylinder are uncovered and 
the exploded charge is exhausted through 
these poits, and immediately thereafter the 
new incoming charge passes into the work 
ing cylinder. 
We have just described the cycle of opera 

tion as it affects one step piston and its oppo 
sitely disposed working piston-in - other 
words, it will be apparent from this descrip 
tion that the charge is drawn in to the one 
step cylinder by suction created in the down 
ward movement of such step piston, and then 
upon the upward movement of the piston 
the charge in the step cylinder is forced 
through the channels and ports into the oppo 
sitely disposed working cylinder, and there 
exploded as described, and that subsequent 
ly the exploded charge is exhausted from the 
w???king cylinder and the new charge admit 
ted. 

It will further be understood that the gas 
passage 30 connected with the carburetor is 
in the nature of a common manifold or cir 
cular channel (see Fig. 10) through which 
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the incoming gas or fuel from the carbure 
tor passes to the ports leading into the vari 
ous step cylinders, in the present instance, 
four in number, and that the pistons are so 
set and synchronized that they will fire in 
sequence, as will be readily understood. 

It will further be noted that as the charges 
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or the like is passed through the arm 56 to 
lock the rack sector 60 out of mesh with the 
ratchet pinion 61; in other words, to en 
tirely disconnect the cranking mechanism 
from the engine shaft and to retain the lever 
in a horizontal position so that it may be em 
ployed as tiller. Where the engine is used in 
an outboard motor, this handle lever 54 can 
be used as a tiller and steering device, as 
will be hereinafter described. 

The propelling mechanism, 
The propelling mechanism, as shown here 

in, is one particularly adapted for outboard 
motors and is shown in Figs. 1 to 6 inclusive. 
Boited to the lower or base section of the 
engine casing, as best shown in Fig. 4, is a 
second casing indicated as an entirety by 
the letter D and embodying a circular top 
plate 64 secured to the engine casing, a shoul 
dered section 65, a conical section 66 depend 
ing therefrom and terminating in a tubular 
section 67, the latter at its lower end merg 
ing into a flared section 68, which in turn 
surmounts the lower tubular section 69. This 
lower section 69 is preferably cast integral 
with the casing 70 which houses the propeller 
shaft and its associated mechanisms. The 
casing 70 is preferably formed in two sections 
bolted at the contacting faces 71 by bolts 72. 

Connected with the engine shaft at its up 
per end, and extending down through the 
casing D into the propeller casing is the drive 
shaft 3. The propeller shaft is shown at 73 
and at its outer end has connected therewith 
in the usual manner any approved form of 
propeller shown at P. As contradistin 
guished from the usual propeller arrange 
ment, however, the shaft 73 thereof is mov 
able or shiftable endwise or longitudinally, 
as hereinafter described, for the purpose of 
reversing and idling. And, as will be noted 
by reference to Fig. 2, the propeller shaft 73 
is loosely mounted for this purpose in suitable 
bearings 74 and 75. 
The propeller shaft is preferably driven 

as follows: At the lower end of the drive 
shaft 3, connected as aforesaid with the en 
gine shaft, is a beyel pinion 76 meshing with 
the differential or oppositely rotating gears 

and 78 mounted on the cone sleeves 79 
and 80 respectively, these sleeves revolving 
in suitable anti-friction bearings 81 and 82. 
The bores of the cone sleeves are of course 
flared or tapered with their widest sections 
at their confronting ends, approximately in 
the center of the propeller shaft and at the 
center line of the drive shaft. 
clutch member 83 is keyed to the propeller 
shaft at 84 so as to turn therewith, and this 
cone clutch is also pinned as at 85 to the 
shaft to prevent endwise movement of the 
cone on the shaft. Thus it will be noted 
that when the cone clutch 83 is in frictional 
or driven engagement with one cone sleeve or 

A double cone 

5 

the other, motion will be transmitted from 
the engine shaft through the drive shaft and 
the cone clutch arrangement to the propeller 
shaft to drive the latter in the desired direc 
tion, while, as we will now proceed to de 
scribe, when the double cone clutch member 
83 is out of frictional engagement with both 
the sleeves, the propeller shaft will be out 
of driven engagement or neutral, and con 
sequently idle. 

The reversing and idling mechanism, 
Assuming that the forward or normal driv 

ing position of the propeller is when the cone 
sleeve 80 is infrictional engagement with the 
adjacent section of the double cone clutch 
83, if it be desired, for any reason to reverse 
the direction or drive of the propeller, this 
can be instantly, and positively accomplished 
by a bodily shifting of the propeller and its 
shaft through the following arrangement. 

Secured at one end of the cone member 83 
is a flanged collar 86 having end flanges 87, as 

80 

will best be understood by reference to Figs, 2 
and 3. Arranged at opposite sides of the 
collar are pinions 88, the concentric studs 89 
of which are seated in bearings 90 in the 
adjacent wall sections of the propeller cas 
ing. Each of these pinions 88 has extended 
from its inner face an eccentrically disposed 
stud 91, each carrying a roller 92, the eccen 
tric studs with their rollers forming roller 
cams adapted at times to be brought into con 
tact with the flanges 87 of the collar 86 to 
shift such collar, and consequently the dou 
ble cone clutch member 83, with the propeller 
shaft and the propeller longitudinally, as 

90 
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will be readily understood. In order to op 
erate this cam device for shifting the pro 
peller shaft, we provide a vertically movable 
yoke 93 having the rack arms 94 engaging 
with the adjacent pinions 88. The stem 95 
of this rack yoke extends up through the 
propeller casing, and through a supporting 
bracket 96, and at its upper end is threaded 
as at 97 into the nut 98 carrying a pinion 99 
which in turn meshes with pinion 99 on the 
inner end of the shaft 100. It will be noted 
that this pinion 99 and the end of the shaft 
100 are seated or housed in a recess formed 
in the top plate 64 of the casing D, the shaft 
100 extending through the plate and at its 
Outer end is operated or turned by a suitable 
actuator, such as a hand wheel, a lever, or 
the like, shown at 101. 
From the description thus far given of the 

mechanism for placing the propeller in re 
versing and idling position, its operation will 
be readily understood. If the boat be travel 
ling ahead, and it is desired to reverse, it is 
only necessary to actuate the lever or hand 
wheel 101 to transmit motion to the shaft 
100, the pinion gearing, and thus through the 
vertical movement of the rack yoke, accom 
plished by the rotation of the threaded nut 
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98, to the pinions of the roller cam, to oper 
ate the latter and cause the cam rollers to bear 
against the desired flange of the collar and 
thus shift the cone clutch 85 and consequent 

the propeller shaft into reverse position, 
ke cone clutch 83 at this time being in con 
tact with the outer cone sleeve. However, if 
it is desired to shift to idling position, it is 
only necessary to operate the lever or wheel 
101 so that the camrollers will occupy a neu 
tral position with respect to the flanges of 
the collar 86, and in which position the cone 
clutch 83 will be out of frictional engagement 
with both of the cone sleeves and, as a result, 
there will be no driving connection between 
the engine shaft and the propeller shaft, and 
the propeller will idle. It will be appreci 
ated, however, that when the propeller is 
working the pressure of water against the 
same holds the clutch members in engage 
ment and thereby relieves the strain on the 
cross or thrust pin. 

The tilting mechanism. 
Occasions may arise, in connection with the 

installation of the outboard motor on the 
stern of certain type of boats, where it is de 
sirable that the complete outboard motorbe 
tilted or adjusted at a proper angle relative 
to the stern of the boat so as to obtain the 
greatest efficiency of operation, which is ac 
complished when the outboard motor is per 
pendicular to the water line. For example, 
as is well known, the stern of some boats have 
a pronounced overhang, while others have a 
perpendicular stern. With the perpendicular 
stern it is a simple matter to clamp or mount 
the outboard motor at the stern in the prop 
er perpendicular position relative to the water 
line, but when the stern has a pronounced 
overhang it is necessary to mount or tilt the 
motor at an angle relative to the stern of 

45 

the boat so that it will present the proper per 
pendicular position to the water line. There 
fore, in the mounting of our outboard motor, 
to accomplish this necessary adjustment when 
required, we have devised the following ar 
rangement. . - 

Referring to Fig. 13 the letter Mindicates 
as an entirety a clamp bracket by means of 
which the entire outboard motor is mounted 
on and hung from the stern. This clamping 
bracket comprises a back plate 102 of any 
suitable dimensions which is adapted to rest 
flat against the stern- or transom of the boat. 
This back plate has preferably cast integral 
therewith two side plates 103 terminating at 
their upper ends in hook-like clamping arms 
104 which fit over the top edge of the transom 
or stern of the boat and at their free ends 
carry the clamping screws 105 of any suitable 
character. The lower end of the side plates 
103 terminate in the horns 106, the under 
edges of which are notched or toothed as at 
107, these horns having a series of spaced holes 

1,844,886 
108 therein for the p hereinafter men 
tioned. The hanger bar or shaft 109 is 
???unted in the upper ends of the side plates 
03. 
Hung from this bar 109 and free to swing 

or rock thereon is a tilting bracket T shown 
in detail in Fig. 14 and also in section in 
Fig. 5. This tilting bracket T is in the nature 
of a casting, the top of which is in the form of 
a split collar 110, the lugs 11t of which are 
bored for the reception of a clamping bolt 
112 by means of which the collar end of the 
bracket is clamped about the neck of the cas 
ing D. The rearwardly extending lugs 113 
of this tilting bracket T are bored as at 114 
for the passage of the bar or shaft 109 upon 
which the bracket T is hung, these lugs lying 
just inside of the boat clamping arms 104. 
The standard or leg 115 of the bracket T 
terminates at its lower end in a bored foot 
block 116, the latter being made in two pieces 
to form a bored thrust bearing for the casing 
D which passes therethrough. Now, as the 
casing D is free at its upper portion to turn 
in the collar 110 when swung by the tiller, 
and of course to have its tubular section 67 
turned in the bore of the foot block, it will 
be noted that when the tiller is swung from 
side to side the entire outboard motor, in cluding the engine, the propeller and the in 
termediate casing D and the parts housed 
thereinmaybe turned or swung in this brack 
et T. Furthermore, if it be desired to ad 
just or tilt the outboard motor at an angle 
relative to the clamp bracket M, by means of 
which the whole structure is mounted on the 
rear of the boat, this may be accomplished as 
follows. The operator grasping the top or 
hood, of the engine may, for example, swin 
or tilt the entire motor and its connecte 
parts, outboard or inboard, because while the 
bracket M is rigid or stationarily clamped to 
the stern of the boat, the tilting bracket T. 
is free to rock or swing on the hanger bar 109 
carried by this bracket M. Then, when the 
motor has been so tilted or swung to the de 
sired position, the operator places the remov 
able thrust pin 117 in the proper pair of 
aligning holes 108 of the horn 106, and be 
tween which parallel horns the casing D is 
positioned, as will be understood by refer 
ence to Fig. 2. Thereupon, when the operator 
releases his hold upon the hood of the engine 
for example, the weight of the mechanism, 
as well as the thrust of the propeller, when 
the boat is in motion, will hold such mecha 
nism up against this thrust or cross pin 117. 
It will be noted that that portion of the foot 
block which rests against the thrust or cross 
pin 117 is recessed as at 118 for the seating 
of this thrust pin. 
Now it may happen that when the boat is 
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peller, or its casing may encounter an ob 
struction, such as a snag or the like, under 130 
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the water. Under such conditions it is de 
sired to have the outboard motor rock or tilt 
upward to clear the obstruction, or at least to 
prevent the breakage or damage to parts, 
which would be liable to occur were the pro: 
peller and the motor rigidly held against 
tilting. Therefore, we have provided an ar 
rangement by which the bottom end of the 
propelling mechanism, which is normally 
held in proper position against the thrust or 
cross pin 117, both by its own weight and by 
the pressure of the water as the propeller is 
operating, may be permitted to tilt if an ob 
struction be encountered, and furthermore, 
may be locked against tilting when reversing. 
This is accomplished as follows. The stem 
95 of the reversing and idling mechanism 
passes through the foot block as shown in 
Figs. 1 and 5. As will be seen by reference to 
Fig. 15, this foot block houses an angle lock 
ing plate 119 which is centrally curved or 
bowed as at 120 to fit snugly against the ad 
jacent curved wall of the tubular section 
67 of the casing D. The straight ends or 
wings 121 of this angle locking block 119, 
extend through elongated rectangular slots 
122 in the sides of the foot block, and such 
ends or wings 121 projecting beyond the sides 
of the foot block are adapted to receive or 
fit into the notches or teeth 107 of the horns 
106, when the propeller is reversing or idling, 
so that the tilting of the motor will be pre 
vented. When, however, the propeller is driv 
ing the boat forward, this angle locking plate 
119 will be in a depressed or lowered position 
out of contact with the teeth or notches of 
the horn, as shown in Fig. 1, and consequent 
ly, should the propeller mechanism strike 
an obstruction, the whole motor will be free 
to tilt, because this locking plate is in an in 
active position. This is due to the fact that 
when the propeller control mechanism, in 
cluding the cone clutch devices, are in the 
position they occupy when the propeller is 
driving the boat forward, the stem 95, 
through the pinion gearing, will have been 
moved vertically downward a short distance. 
Now, as will be seen by reference to Fig. 1 

this stem. 95 carries fast therewith a collar 
123 and loose therewith a collar 124 upon 
which the locking plate. 119 rests, and be 
tween said collars is a coil spring 125. On 
the downward movement of the stem 95 the 
loose collar with the spring will also be moved 
downward away from supporting position 
with respect to the locking plate 119 so that 
the latter may drop of its own weight to 
the bottom of the slots in the foot block. 
When, however, the stem 95 is moved upward 
to first bring the propeller mechanism to 
idling position, before reversing, the spring 
tension collar 124 will, in its upward move 
ment, lift the locking plate 119 into engage 
ment with the notches or teeth 107 of the 
horns 106, and thereby hold the propeller 

mechanism against tilting while in idling 
position, and the coil spring will then permit 
of the still further upward movement of the 
stem 95 after the locking plate 119 has en 
gagedits notches, thereby permitting the pro 
peller to be put into reversing position. It 
will therefore, be seen that the engine may 
tilt when the boat is being driven forward, 
because the locking plate 119 is out of lock 
ing engagement with the horns, but that when 
the propeller is either in its idling or revers 
ing position, the locking plate will enga 
with the horns and hold the propeller mech 
anism against tilting. It will be noted that 
the foot block is provided with segmental 
slots 126 and 12 to permit the swinging and 
oscillating of the casing D and its endosed 
parts with respect to the tilting bracket T. 
The top section of the propeller casing is 

constructed with a somewhat irregular cen 
trally and longitudinally extending angular 
diaphragm 128 which, in conjunction with 
the side and top walls of this upperportion 
of the casing, forms a lubricating oil cham; 
ber 129 for the reception of the oil indicated 
at O, this oil chamber 129 communicating 
with the interior of the casing D which forms 
in effect a continuation of the oil reservoir. 
The oil line or surface is indicated in Fig. 1 at 
the point o. The circulation of the oil is 
accomplished through an oil pump U of any 
suitable and approved construction which is 
driven from an eccentric 130, mounted upon 
the cone sleeve section 80, the oil being forced 
by the pump up through the internal pipe 
35 and circulated, as hereinbefore described, 
the oil after performing its lubricating pur 
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poses returning to the reservoir, as has been 
mentioned. It will be noted that the oil 
reservoir or chamber 129, with the oil pump, 
the lower portion of the chamber D, which 
contains some of the oil, and a part of the 
oil pipe 35, are all located below the water 
line, as will be seen by reference to Fig. 1, 
and therefore the oil is maintained efficiently 
and properly cooled by the water. • 

0 

To provide for the circulation of water to 
the water jacket of the engine, we provide a 
suitable pump W similar to the oil pump U 
which is also driven by an eccentric 131 
mounted on the section 79 of the cone sleeve. 
This pump takes water which is drawn in 
through the openings 132 leading to the water 
chamber 133 in the upper section of the pro 
peller casing, below the diaphragm 128, and 
forces such water through pipe 134 and 
through pipe 135 to the water jacket 136 of 
the engine. From the water jacket the water 
passes through a discharge pipe 137 into the 
exhaust. This exhaust of course also leads 
off the spent gases from the engine in the 
usual manner. Of course, when the propeller 
shaft is idling the pumps will continue to 
work because the cone sleeves will be rotated 
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through the drive shafts and the associated 
gearing. - 

The gas tankfor the fuel, shown at Y, may 
belocated in any suitable manner with respect 
to the engine, but for convenience, as shown 
in Fig. 1, is shown as surrounding the engine 
proper, the fuel passing through a suitable 

0. 

assage from the reservoir tank Y to the car 
uretor. If desired, a water-tight hood H 
Y be provided to encase all of the electrical and associated equipment at the upper part 
of the engine. 
While we have he 

the preferred embodiment of our invention 
we wish it to be understood that we do not 
limit ourselves to all the precise details of 
construction herein set forth by way of illus 
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tration, as modification and variation may be 
made without departing 
the invention or exceeding the scope of the 
appended claims. r 
What we claim is: 
1. In a power unit of the class described, a 

hydrocarbon motor having a waterjacket and 
25 

30 

35 

a plate housing, a shafthousing extending 
outwardly from the motor and interiorly 
provided with non-communicating water 
and lubricant holding wells, a shaft operated 
by the motor and disposed within the hous 

herein shown and described 

1,844,886 
and including a pump operated by the drive 
shaft and an outlet pipe extending from the 
pump to the connections between the drive 
shaft and ??????? . . . . Signed at New York city, in the county of 
New York and State of New York this i1th 
day of June, A. D. 1928. 

WALTER B. HARRIS. 
LEONARD B. HARRIS. 

from the spirit of 

ing and separate supply systems connecting 
the water jacket and the plate housing with 
said wells and including pumps operable by 
the shaft to pump water and lubricant from 
the respective wells into the water jacket and 
plate housing respectively. 

2. In a power unit of the class described, a 
two-cycle reciprocating hydrocarbon motor 
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including a plate housing, a drive shaft ex 
tending through the plate housing, a series. 
of successively disposed cylinders superim 
posed on the plate housing and having pistons 
connected with the drive shaft, an intake 
manifold common to all of said cylinders, 
alternate cylinders of said series being con 
nected by fuel passages extending from th 
intake and non-communicating with the area 
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of the crankcase surrounding the driveshaft. 
3. In a power unit of the class described, a 

two-cycle reciprocating hydrocarbon motor 
including a plate housing, a drive shaft ex 
tending through the plate housing, a series of 
successively disposed cylinders superimposed 

- on the plate housing and having pistons con 
nected with the drive shaft, an intake mani 
fold common to all of said cylinders, alter 
nate cylinders of said series being connected 
by fuel passages extending from the intake 
and non-communicating with the area of the 
plate housing surrounding the drive shaft, a 
shaft housing connected to the crankcase and 
having a lubricant, holding reservoir, sur 
rounding the drive shaft, and a force feed lubricating system arranged for delivering 
lubricant from the reservoir to the area of . 
plate housing surrounding the drive shaft 
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